Purpose Late stage at presentation and poor adherence to treatment remain major contributors to poor survival in low-and middle-income countries (LMICs). Patient navigation (PN) programs in the United States have led to improvement in diagnostic or treatment timeliness, particularly for women in lower socioeconomic classes or minority groups. To date, studies of PN in Asia have been limited. We aimed to assess the feasibility of PN in a state-run hospital in an LMIC and to report the impact on diagnostic and treatment timeliness for patients in its first year of implementation.
INTRODUCTION
Breast cancer is a major public health burden in Asia. In Malaysia, the age-standardized incidence rate is 38.7 per 100,000 women per year, and the number of patients with breast cancer are projected to continue increasing. 1 Notably, Malaysian patients with breast cancer have one of the lowest survival rates in the Asia-Pacific region, with a 5-year survival of only 49%, 1, 2 compared with up to 90% in the United States. 3 A major reason for poor survival among Malaysian women is late presentation (43% of breast cancers present at stages III and IV). 4 Past research in Malaysia has shown that patients with breast cancer attending subsidized services at public hospitals have higher mortality compared with patients attending private hospitals (hazard ratio, 1.59; 95% CI, 1.36 to 1.85), 5 and this is likely driven by differences in patient socioeconomic status. Women of lower socioeconomic status have more high-risk health behaviors, poorer nutritional status, and poorer health literacy, and are less likely to receive screening and treatment. 6 Taken together, this suggests that focusing on achieving timely diagnosis and treatment completion, particularly among lower income groups, is a key priority in improving breast cancer survivorship in the region.
Patient navigation (PN) is a patient-centered approach to improving health care delivery by promoting timely movement of a patient through a complex health care continuum. 7 PN serves to improve coordination of the health care system and, on an individual level, helps patients overcome barriers to cancer care. A systematic review in 2016 showed that PN improved diagnostic timeliness and helped women receive proper treatment for breast cancer. 8 Some studies showed improved diagnostic timeliness only in a subgroup of women, namely, older women, 9 Asian or Hispanic women paired with an Asian or Hispanic navigator, 10 or women who were most likely to experience delays in diagnostic resolution. 11 PN also improved overall adherence to quality care indicators 12 and decreased cancer-related distress. 13 By addressing barriers to cancer care, PN could improve breast cancer survival in LMICs, particularly among women in lower socioeconomic groups.
PN could be an effective approach to improving breast cancer care in Asia, but its implementation in the different cultural and resource settings in the region is not well studied. Case studies in Singapore, Nepal, and India have highlighted the challenges of executing PN, including difficulties in coordinating care and inefficiencies in patient flow, and pointed to factors that delay care, such as financial constraints and low health literacy. [14] [15] [16] However, no study has determined the impact of PN on patient outcomes in Asia.
We integrated PN in a breast clinic, the Pink Ribbon Centre (PRC), in a suburban state-run secondary referral hospital (Hospital Tengku Ampuan Rahimah, Klang, Malaysia). In this article, we report the feasibility of PN in this state-run hospital in an LMIC. We also assessed whether PN improved diagnostic and treatment timeliness for patients in its first year of implementation, compared with patients with breast cancer diagnosed in the previous year.
METHODS

Patients With Breast Cancer
From November 2014 to December 2015, 225 women were referred to the PRC from the hospitals' surgical outpatient clinics. All patients diagnosed with breast cancer (N = 146) were recruited to the PN program. The study was approved by the Malaysian Research Ethics Committee (NMRR-17-2951-35223), and permission to use patient data was sought from the hospital under the governance of the Malaysian Ministry of Health.
Patient Navigation
We trained three qualified nurses in general nursing, oncology, and breast care and surgery as nurse navigators in the PRC. Navigators aimed to improve diagnostic and treatment timeliness, reduce default rates, and increase treatment completion rates. To achieve these aims, navigators were trained to provide patient and family education, supportive care and visits, and practical help in overcoming individual patient barriers. A community navigator addressed patients' social welfare needs that hinder completion of cancer care.
In addition, the PRC had an assigned surgical medical officer, increased clinic days, dedicated phone lines, and implemented e-tracking and appointment reminder calls. There were servicelevel agreements with the radiology and pathology departments for increased service allocations. Patients with early-stage breast cancer received a culturally relevant decision aid tool to enhance shared decision making.
Data Collection
At the first PRC visit, navigators administered a baseline questionnaire to collect patient data and identify potential barriers to cancer care. The navigators' workload was recorded at the end of every week. Using an e-tracking system, we collated patient milestones, which were used to determine referral timeliness (time from referral to first visit at the PRC), diagnostic timeliness (time from the first visit to the communication of diagnosis), and treatment initiation timeliness (time from diagnosis to surgery or the initiation of neoadjuvant treatment, whichever was first). Defaulters were defined as patients with breast cancer who were lost to follow-up before treatment initiation and were not contactable or refused contact with the PRC. Data for patients from the year before the PN program began were obtained. In addition, the surgical medical officer collected information on cancer stage, treatment received, and reasons for treatment delays, if available.
Statistical Analysis
Standard descriptive statistics were used to describe the cohort. We assessed the effect of PN on diagnostic and treatment timeliness, using state-defined key performance indicators, 17 by comparing the navigated cohort with patients with breast cancer from the preceding year. Factors associated with cancer stage were assessed using Wilcoxon rank sum tests for continuous data and Fisher's exact test for categorical data. Multivariable logistic regression was used to determine the independent predictors of late stage at presentation. All analyses were two-sided, and P values < .05 were considered statistically significant. All statistical tests were performed using the R statistical environment version 3.4.0. Patient notes were transcribed and analyzed for the subset of women who had delayed, refused, or defaulted on primary treatment.
RESULTS
Cohort
We describe here the feasibility and performance of PN for patients with breast cancer in a Malaysian suburban state-run hospital. From November 2014 to December 2015, 225 women were referred to the PRC from the surgical outpatient department. All women diagnosed with breast cancer (N = 146) were included in the analysis, excluding women who received surgical treatment (n = 8) or who died (n = 3) before visiting PRC. We report the outcomes for these 135 women up to completion of treatment, treatment default, death, or to December 31, 2016. The care pathway is described in Appendix Figure A1 .
The baseline demographic characteristics of the 135 patients with breast cancer diagnosed in the first year are listed in Table 1 . The median age was 53.0 years (interquartile range, 46.5 to 62.0 years). Half of patients (50.4%) were ethnically Malay, 28.1% were Indian, and 19.3% were Chinese. Most patients (61.5%) did not complete secondary education. The median monthly household income was US $467 (interquartile range, $234 to $701). More than one in six women (17.8%) lived below the national poverty line (≤ US $187/month). Nearly half (48.9%) were diagnosed with late-stage disease (stage III or IV).
The barriers to cancer care that were identified by navigators and reported by patients are listed in Table 2 . The most common barrier was poor breast health literacy (97.0%). We found that half of the patients (61.5%) could not name a sign of breast cancer, 74.8% could not name a risk factor, 68.1% did not know about available screening services, and 74.8% did not know the recommended age to start screening. Other barriers identified by the navigators included logistic (38.5%), financial (38.5%), emotional (35.6%), and communication barriers (23.7%).
Women presenting with late-stage breast cancer were more likely to have emotional barriers (45.5% v 26.1%; P = .021), preferred to speak or read in languages other than English (19.7% v 36.2%; P = .036; and 16.7% v 31.9%; P = .045, respectively), had lower monthly household incomes (US $350 v $540; P = .023), were interdepartmental referrals (31.8% v 14.5%; P = .044), and were less likely to have their own transport (36.4% v 56.5%; P = .048; Table 3 ). Our model using multivariable logistic regression (Appendix Table A1 ) showed that late stage at presentation was independently associated with having emotional and language barriers.
Operations
We listed the navigators' workload for the year in Table 4 . Nearly half of the patients (40.0%) received referrals for social welfare support. More than one in six patients (17.0%) received community navigation, including support for transportation, financial aid, food, and legal assistance.
Impact of PN
We assessed diagnostic and treatment timeliness with PN ( Table 5 ). There were significant improvements with PN compared with the year before in timeliness for mammogram (0 v 1 day; P < .001), timeliness of biopsy (0 v 1 day; P < .001), and communication of news (11 v 13 days; P = .001). Time to surgery decreased from 27.0 to 22.0 days (P = .121) with PN, but time to neoadjuvant therapy increased from 25.0 to 38.0 days (P = .133).
In Table 6 , the proportion of women meeting state-defined key performance indicators on diagnostic and treatment timeliness were significantly improved for mammography (96.4% v 74.4%; P < .001), biopsy (92.5% v 76.1%; P = .003), and communication of news (80.0% v 58.5%; P < .001) with PN. The proportion of patients who defaulted before treatment decreased significantly, from 11.5% to 4.4% with PN (P = .048).
Factors Associated With Delay, Refusal, or Default of Primary Treatment
For 14 of the 50 patients who delayed, refused, or defaulted on primary treatment, qualitative analysis of patient notes highlighted four themes: belief in alternative therapy (n = 9), fear of treatment adverse effects (n = 2), family influence on health care decision (n = 2), and delaying treatment for a life or social event (n = 2). We observed that many women delayed or refused medical treatment in favor of alternative therapy, including local traditional medicine, Chinese medicine, and nutritional supplements.
DISCUSSION
We show that PN improves diagnostic and treatment metrics for patients and is feasible in a The ability of PN to improve diagnostic resolution is supported by strong evidence in the United States. 8 The beneficial effect of PN was greatest among patients with the most challenges in diagnostic resolution, such as in at-risk populations that faced greater financial, health care, and social service barriers. 18, 19 Furthermore, a ceiling effect was observed where PN had little or no impact when the baseline diagnostic resolution rates were 90% or greater. 14 Collectively, this indicates that PN programs can be used to improve diagnostic resolution rates and timeliness for patients with breast cancer facing specific barriers to cancer care.
Consistent with previous literature, we did not observe improvements in treatment timeliness with PN. 20 A systematic review examined seven studies from 1990 to 2015 that investigated improvements in breast cancer treatment initiation with PN. 20 The majority of studies (five of 5 jgo.org JGO -Journal of Global Oncology seven) did not show any statistically significant impact. 20 The two studies that showed a significant impact were PN programs in a medically underserved population in the United States, such as women in extreme poverty and in geographically isolated areas. 20 Malaysia uses a universal health care system that subsidizes services to all citizens, making health care affordable and accessible for most of the population. It is possible that, in our study population, the cost of treatment is not the main barrier to treatment initiation.
We propose that the reduction in treatment default rates was the main benefit of PN in our population. Consistent with our finding, PN has also been shown to significantly reduce no-show rates for colposcopy after an abnormal cervical smear (49.7% v 29.5% with PN, P < .001). 21 Patient default is associated with the lack of psychological support, logistic or physical difficulty in accessing health care, and patient preference for female doctors. [22] [23] [24] These barriers can be actively overcome with PN.
Belief in alternative therapy was the most common reason to delay, default on, or refuse treatment. 25 In Malaysia, patients with breast cancer are often offered unsolicited advice and sometimes coerced into using alternative medicine 7 jgo.org JGO -Journal of Global Oncology by family and friends. 26, 27 The other reasons for seeking alternative therapy include the belief that modern treatment offers poor life quality and the need for emotional support in the face of denial. 26 Through our experience, nurse navigators can play a crucial role in alleviating these barriers by acknowledging cultural beliefs, providing emotional support and consistent communication, and improving health literacy, thereby empowering women to make informed decisions about their treatment.
We observed that some women presented to the emergency, medical, or orthopedics departments before arrival at the PRC. These women were more likely to be unaware of or were in denial about their breast cancer and therefore were more likely to present in crisis mode and at later stages. This highlights the need for better 8 jgo.org JGO -Journal of Global Oncology general awareness of the signs and symptoms of breast cancer and improved health literacy in the community. Therefore, to improve survival from breast cancer, there is an urgent need to address the issue of late presentation, such as by expanding PN to include innovative community interventions that address population-specific and/or culture-specific barriers.
Although ours was a prospective study, it may be subject to bias because we used a historical comparison without full follow-up data. Furthermore, half of the navigated women were unable to use the culturally relevant decision aid tool in the decision-making process, which was designed for patients with early-stage breast cancer. However, to our knowledge, this is the first quantitative study of PN in an LMIC. 
